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(2) The p r e p a r a t i o n  and p r o p e r t i e s  o f  E s t e r s  o f  
d. - Ethyl  -  Vinyl C arb ino l .
vj":. A THESIS SUBMITTED TO THE UNIVERSITY OF LOUDON
; I FOE THE DECREE OF MS TER OF SCIENCE
• *
 ^ BY
■ DOUGLAS R. SNELLGROVE, B.SC., (Lond.) . ,  A .I.C .
. A ll the work recorded here was c a rr ie d  ea t  .'.fey-me ' 
in  the C hem ical-laboratories o f the B a tte rsea  .polytechnic 
in  the-year 1922-23 under the d ire c tio n  and supervision  
o f  J .  Kenyon* lsf* ,D *So* {load. )# to whom I
take t h i s  opportun ity - of tendering my s in c e r e ' thanks fo r  
h is  in t e r e s t  and help* .
More than a century has passed since the phenomenon of- 
Optical A c tiv ity  was f i r s t  observed-by.ABAGO.ia 2J11 flfem. de 
I ’ Xnst* 1811 (pte 1) 18, m } for quarts  and by HOT' la  1815 
fB u ll• Boo* philomath* 1815 p. 190) fo r  organic compounds. .
Much work has been done since by various .investigators , 
working independently on d if fe re n t  l in e s ,  but although there  
is  a la rg e  accumulation o f  da ta , only  one fa c t 'h a s  been es­
tablished, vis* th a t  op tica l activ ity , in organic compounds,
Is  always assoc ia ted  with asymmetry. ’
fo llow ing fas tear* a work on T a r ta r ic  Acid ,Vaa*t Hoff., 
and i s  Bel:, almost simultaneously in  1874 put forward, their, 
theory connecting o p t ic a l  a c t iv i ty  with molecular'Structure.
■ I t  is;known th a t  the fa c to rs  determining the magnitude 
o f the  angle of ro ta t io n  o f  an o p t ic a l ly  a c t iv e  - subs tance. 
are f iv e - in  number a -  \
(h) The length  o f the column of l iq u id  through, which . 
the beam o f  l ig h t  has. to pass,
• (b)- "The wave length  o f  the .ligh t employed ,in .the - 
measurement*
(o) The temperature o f  the  substance being observed,
fd) The natu re  o f .. the  so lvent employed, i f  any,
fe) The concentra tion  o f.th e  ac tiv e  so lu te  in  solution*
I t  Is  thus apparent th a t  the  number of the  fa c to rs  in fluencing  the 
smgaitado o f  the ro ta to ry  power Is  fa r .to o  g r e a t , to  allow the de­
te c t io n  o f  any simple q u a n ti ta t iv e  re la t io n  between chemical con- ' j
s t i t a t i o n  and-rotatory-power* u n le s s .precautions a re  taken to  ellm in- .■ j
a te  some o f  them or to keep t h e i r  influence constan t throughout a 
s e r ie s  o f .Investigations*
fh t  e a r l i e r  in v e s t ig a to rs  observed no such precautions and ob­
ta ined  no quantitative r e la t io n  between ro ta to ry  power and chemical 
constitution*'' further*, they  used n a tu ra l ly  occurring o p t ic a l ly  
ac tive  substances,not knowing whether m ch substances were fu lly  
active* and the  molecule ©f which contained more than one aaynnstria 
at©®*' - fh e ir  observations were confined to  l i g h t  o f one wave 
leng th , vis* the' sodium *D* line* the temperature e f fe c ts  were 
ignored* m d so lvents  were used, when the e f fe c t  o f  so lven ts  was 1
not understood,..' • J
PICKAEB and X2&Y08 in 100? (1 .0 .S. lf07* 91, 8058) having 
devised a new method fo r  the re so lu tion  o f  secondary alcohols in to  ■ j 
t h e i r  o p t ic a l  isomers* s ta r te d  a s e r ie s  of in v es t ig a t io n s  with the j
o b jec t  o f  t ry in g  to  d iscover some q u a n t i ta t iv e  r e la t io n  between 
the ro ta to ry  powers of-organic oompouuds and chemical c o n s t i tu t io n , ' 
fhey con s ide red ,th a t the dependence o f Botatory power on chemical 
C onstitu tion  could be s tud ied  b es t ,b y  emmining a s e r ie s  o f  com- ' ,j
pounds o f  th e  type 1
. - ; a  I
■b^ 0 — E
* /  : ■ j
where a* b* and c are  th e  same in  a l l  .members of the s e r ie s  and |
« * '
B is  a normal sa tu ra ted  hydrocarbon radical*  and rep resen ts
any of the greapa from e thy l to n«"'penta&eeyl*
Three such a e r ie s  were investigated  -
:• The ♦Methyl* Series  fj* C'*S*:'1911,' 99, ■ 45). ■
T h e ' i t h y l ’ Series  :jfibid' -' 1913.103.: 1923)
.T h e  *Iso-Propyl* Series (ib id  191B, 101*. 6E0)
.from many of these alcohols series" of e s te r s  with the normal •.
saturated - fa tty  as ids .have beea prepared* ' and : in two' eases ;ser ie s
o f'e th ers derived  'from the normal s l ip  ha t ie  alcohols have been
prepared*. .. .
There s e r ie s  o f . compounds were examined po larim etriea lly*  in
0 0the'homogeneous state., a t  temperatures ranging from BO' to Boo , and
in  various;"solvents* by.PfgK&KD 'and CTflOI and th eir  collaborators.
: • i t  ,tos found th a t* ' i n  gen oral* the magnitudes o f  the ro ta to ry  
powers, o f the '‘members'Of suoh s e r ie s  vary in a reg u la r  manner with 
molecular weight, in  addition* '■ t h i s  r e g u la r i ty  i s  o ften  d& turbed 
a t  'p e rfec tly  d e f in i  to p o in ts . in  the various series* and an ’ 
’abnormal*; va lue  o f the ro ta to ry  power is 'ob ta ined*
generally. ..such .points; occur where m  uabranched chain of. 
carbon forv.carbon and oxygen) atoms contains f ive  or a m ultip le  
©f ..five-' carbon for carbon and ■ oxygen) atoms.
'I '■ »aA^ ibUU5Ep.'to :X89»; f ib id  1899* W,  368) had p red ic ted  th i s  
who-n: h e■ wrote..that- ’’according to  the  commonly accepted views 
o f  stero-chemistry*. a  continuous chain o f  f ive  carbon atoms w il l  
a ll /bu t"  r e tu rn  on I t s e l f*  and beyond .this* fu r th e r  add itions  to
\ ;. !'r *4 -
the chain w i l l  lead.'.to'such in te rfe ren ce  as must n e c e s s i ta te  a
4re-adjustm ent of exact p o s i t  loss occupied by the carbon 
atoms in a 's h o r te r  chain. I t  i s  su re ly  highly probable th a t  th is  
itereo-eheaiie&l change should he he traced  by tome I r r e g u la r i ty  
'in the ro ta to ry  manifestations* fo r example by the exh ib it ion  
'of'"'a maximum ro ta t io n  In those s e r ie s  in which the asoeat o f  tho 
ae rie s ' leads  to aa increase  la  tho ro ta t io n a l  power1*♦
PIOIiEB i'KlSyOSf found th a t  t h i s  I r r e g u la r i ty  Is enhanced in. 
eolation* ' p a r t ic u la r ly  la  Bthyl a lco ho lic  a o la t le a l  hat they do 
not claim to  in d ic a te 'o r  in te rp re t  tho p a r t  which the  so lven t plays 
In 'modifying tho ac tio n  o f  tho dissolved substance*
th e 'm r’k 'of m OTEBS01 fframs. 0. See. 191S* 109* 1139) 
on the r e la t io n  of so lven t to ac tiv e  solute* p r ra is e s  to throw some 
l i g h t  'on. t h i s  prohleis, hut m  f a r  no explanation is  forthcoming 
o n 'th e  r e la t io n  o f  so lvent to  ac tiv ity #
• :m m m ir  iim n m , zm rm  ©ad i m  {j«o*s# im z . i m , i )  have
reviewed and eon sidared  the whole o f  the  evidence from the r e s u l t s  
o f  t h e i r  mm investiga tions*  fbey s t a t e ,  th a t  i t  i s  no t Inoon* 
sia 'teat: with femoral chemical theory and the re s u l t s  obtained 
to  assume ,tfeat tho **©pea carbon chain has a s p i r a l  form with 
about f ive  atoms in  om ta rn* 11 however* they s p e c i f i c a l ly  s t a t e  
tha;f  the  s p i r a l  form i s  not the only form which the carbon chain
In' determining the c r y sta llin e  at root are o f  d-* f a r t s r i e  acid*
a filed
oa&j'essume* nor considered mathematically i s  i t  the most probable
i] ■ -' ■ ' '■■ . . . ■ . . . ■ ■ • ■ ' ■
■ ( t r e e .  tcyv Boo* 19Ei# ,i» 1021: SOS) finds w ith in  the
i
5but not mirror- image complements, om  ©f which disappears whm  
d fartarl© sold  i s  in solution* fie claims that the presence 
o f these two sp ira ls  la  su ffic ie n t to account for the Complex- 
rotatory- dispersion- of tartaric  ©old* and . that the involved •: 
explanation o f XOWBY' f'Tutton ■ Ann*fsp* ■ Chenu Boo* - 1922* /19* 248} '■ ■ 
la. unnecessary* •••'" However* Tartaric- a c id 'is  an example of each 
o f  the two classes-of'compotmds - exhib iting o p t!ee l a c t iv ity ,  
f l )  A ctiv ity1- due to asymmetry o f cry sta llin e  structure#
' (2) .Activity"; due to  asymmetry of molecular S truc t are* 
an d .so lu tio n  destroy© • only the--former* - In the ease o f ta r ta t i©  
a© id*- - ■
'■ FICEAKD-andEUTOT talte^pains to s ta te  that-.the s p i r a l  form 
assumed is -n o t  n ecessa r i ly  productive o f  o p t ica l  ac tiv ity *  i f  
the sp ira l-fo rm  Is-assumed thero-should  he hotfe le f t-  handed and 
r ig h t  handed sp i ra ls , ;  and probably there  i s  a dynamic condition 
o f  - a f f a i r s ,  in t h a t ' the- carbon chain i s  supposed to he- co i l in g  
up. m i  uncoiling- in a continual s ta te  of movement*.- ffaEJlT*
EH TO! ®«d !;©! TBE fd*0*S* 1923# IBS# footnote to page 8} s ta te  
’♦It i s  not necessary#- of course, th a t  the c o i l in g  and un co iling  
o f  the  molecular - ©.ha in'- -should he rapid* - in  the lie? aid or 
d isso lved  s t a t e ,  a" s t a t i s t i c a l  equilibrium  would he s e t  up which* 
i f  i t  "were - disturbed* would not" req u ire  a vary- speedy ©<gullibratl©&
is--order to  avoid de tec tion  o f t  he disturbance-'by the method#
/- » ! o f- 'reso lu tion  at p re s e n t : a t  our disposal.*.-
6- f&e object of th is  work is  to pro pars and in vestigate  
the -wTIBTtw- ser ie s  o f  alcohols o f the general formula :-
and,, to, prepare various asters derived from the members of the 
ser ie s  with the saturated a lip h atic  eeida (1 being a normal sa.tara.ted 
hydrocarbon radical,- s ta r tin g  with methyl)* - <
:. fhe second mtmbo* o f  the s e r ie s , T O m  GAJBttOX ^
was prepared aoao rtiag  to- the method o f  1* D1X1BT (Oom.ft-.rend,
I ot# .30, 1933) which con sists I n a c t in g  on Sthpl magnesium hr©mla©
in o th e r .so lu t io n ,  with acrolein prepared and s ta b ilise d  by the
method ofHDuaill ( ten , d# Gheau 1931, lS8:f* ■"
. fh l s  a l eohol. had been prepared .and described previously  by
.- 10IBSS' fjfca*. 0*1* 3-8, 580)
WAO20B f J* Baos* 16, 3X9; Bar, 81, 3349),
I t  i s  a lso  mentioned in the lite r a tu r e  as fo llo w sx- 
.Compt# rend, 1911, p. 880
Ana* 390,- 843*
■ Cheau-Cetttr. 1908 ( I )  886; 1913 ( i ) ,  1088* 
lor* 17, ref*  316*
.f  he pare alofehol was resolved bp the method o f -flSlABP and 
JEOTfOH fl*0>S. 1907,. 91, BOSS) sad wm  found to  have a value -  
[ i ]  = -t- SS,S°
Efhpl~ v inyl c&rbinol contains a chain o f  five  carbon atoms.
>  CE(OH)
3
CE j CS
CH(OK)
1and an i r r e g u la r i ty  would bo expected when i t s  sp ec if ic  ro ta to ry , 
power l a . compared w ith, the o ther ©on bars o f  the series*
,., further* it.ia ,unaatarated* Both WM  f f raas* far* $00. 1914, 
10, . 5) . and flUKBUB - fBrans* Ohem* See, 1918, 101* 061} are of the 
opinion that unsaturation leads to an irregu la rity  in the rotatory 
effec t, although not necessarily to an Increased rotation* BIT® 
states- (loo* c i t* ) th a t  .*& double- linkage between .two-carbon 
atoms in-a-position near, the asymmetric carbon mim has sometimes • 
a powerful effect",' i s  the game paper fee • suggests possible 
theories as to  .the influence- of unsaturation.on-optical rotatory 
power-*
-. fhe sa tu ra ted  alcohol corresponding to Ethyl* wiayl ©arbiaol 
Is  di-:-.Ethyl Carbinol, which i s  not asymmetric •
I f  i t  fee. compared with the members o f  the 1 E th y lf s e r ie s  
(J*C*3. 1913, log , X9M$.) i t s  ro ta to ry  power i s  c e r ta in ly  much 
higher, as -would be - exp to ted-from t u t l  and observa*
tieca*
The member o f "the'■ 1 Ethyl* s e r ie s  w ith  the l a r g e s t  sp e c if ic  
r o ta to ry  power i s
£etfeyl+Ethyl Car b in d . [<i] • +■ 1S.S70
-x- and *  ^
- ■ ihltyl-TiayX Garb l a d  [ol]0 - +' 35*E
'i# DEBASE • f Comp t* ren d , Bow* Both 1 9 f t)  has resolwed a*Butyl ' 
Vinyl Oarbinol and found
[J/J6 = -  83.5®
■fflia corresponding sa ta ra tsS  compound,' a . B aty l-B tb jl  Oarblnol has
tJLJ6 = -  8.13° 
fhase r e s a l t s  sappe rt  BOTE’S suggestion.
ompAL p is m a .i01
110f (Kern* Mad* 3oi* 181s?. •£, 49, 57, 135) announced a d i s ­
persion.. equation, according to  which "the ro ta t io n  of the d i f fe re n t  
simple rays la  re c ip ro ca l  to  the square o f th e i r  wave leng ths .*  
Xater lie ( lo o . c i t .  1838. 15 93) found th a t  t a r t a r i c  ac id  did ro t  
follow th ia  law, and lie suggested two type© o f  subatunseat -
fa) fhe w$uarta* type , wMot obeyed tlie Inverse square law,
fb) fhe nta rta r ic  &oidrt type ,. which did not obey thl^iaw*
flie term *normal” d ispers ion  came to  lie used to  describe those 
substances the  rotation® of which increased w ith decreasing wave 
len g th , and XAIB0XT fAnn* 1877. 189. 874) in troduces the term 
"anomalous* d ispers ion  to describe the  ro ta to ry  d ispers ion  of 
T a r ta r ic  acid* fa r io u s  equations were brought forward, to  f i t  the 
f a c t s  more c lo se ly  than BX0ffi  equation*
(If SfSFAl (Wien 3er. 1864 ( i i )  5088)
BJL m k *- fo r  quarts*
; flX) BO I f  IMA© (Fogg. Ann. 1874 Jwbelband IBS)
A _B_
^  ‘ ~X- ^  N"
{III) IS lS I l  (Jarasal SI©4. Abe . 1881. 14
1683. £0 579.)
< ________
^  Z
But although these equations were more in  agreement with the fa c ts  
than l lO f’S equation, they were found to f a i l  as experimental te s t s  
became more stringent* '
In the year"1898 BBPBS (Xahrhuoh der Optih 1900) proposed a 
rotation  dispersion equation on th eoretica l groundsi
where X i s  a constant, and X0 i s  the wave length of the absorption
1l a s t  l u the ®pmtrm ©f the irobetanee*
Here attention  k a  been directed to  the foria ©f the ro­
ta tion  dispersion curves o f organ!© eenpeunds recently* a f ie ld  
of research In'which I0W1T and M s e©Xl&horators bmv© boon very 
active* FXOXABB ant HUifSi (J* 0 . S* 1913 m  434) and K l l f l l  
(ib id  19B3, igS* M flJ ' have studied the oosrneotton between op tica l 
dispersion and refraction  dispersion* I#CI1SW {frans# far* &m* 1914 
1* 04) ha® defined the terms 'simple* and 'eomplex* using the 
Brute oon at ion.
HCfJCitB and C1IT01 fount th a t  a l l  the  a l ip h a t ic  secondary 
alcohol® they inves tiga ted  had Simple* dispersion an t th a t  therefore  
t h e i r  o p t ic a l  r o ta to ry  power could he expressed by a one-term Brut# 
genation* l«e**
K
V -  X T
d
So t e s t  t h i s  equation fu r th e r ,  the ro ta to ry  powers of- t*sy Ethyl~ 
v inyl ©arbinol war# determined fo r  l ig h t  of wars lengths varying i r m
a
X s 6*08 to  X 3 3785 A. V . «
Visual measurements m m  ta&oa for values o f  A from ”$000 to 4339 A.U., 
and photographic measurements were taken fo r  X * 4359 to X -  3755 '
o
A- U • fo r  the photographic measurements the asst hod and th e  
same apparatus used by S t f l t l t  and HOfAtB (£ . 0* S* 19S1 1E3 442)
were employed*
from the r e s u l t s  obtained the values of K and A c im the 
Brude equation were determined * I t  m® found th a t  f th y l  - v inyl
oarblnol had •simple* rotatory d isp e rs io n , the  value® of which can 
be expressed by the  squation :-
\ *  1A gr&pk was p lo t te d  {f la t#  A a s . o rd inates  and ~
as abscissae # and a s t r a ig h t  lime was obtained* fu r tk e r  tke  
ro ta to ry  powers wars determined for temperatures ranging from 
to°0 to  1OO°0 (P la te  2)* tke ro ta to ry  d ispers ion  keing ‘sim ple’ 
o re r  tM a range of temperature*
Platt % skews tfee okserved and ©alorulated values for W ,
wm:Mmwn m wmimm
la  reviewing th e  guestlcm of r e f r a c t iv e  d iepers iea  liffE B  fJ*0»S.
19JB3* 183t Xdflj smggpsts that the B ellsteier Equation
<'n, = (K + z- V - Xc
i s  the most su itab le  for application  to organ!® compounds. fh# .
asm® writf* a tta in ts  to ceaaeet op tica l 2 0 1 a to 37  dispersion a t
refractive 41 sperstea and h m  shawm that *in. the ease o f  &- nonpl 
Xc
" n itr ite  has the sans value in hath the sellm eier le a s t  ion and
"the Exude Equation, ami a lso  ill at It i s  id en tica l with the
"wears length o f  the head of m  ahsorptioa hand in  the spectrum o f
11 the a aha tana e11 • (4*0*$•» 19S3# 133, l$?7)f and he ess ah Is
to  measure d iraotly  the vslut o f  X0 f Ifeii 1983* 133, 4J4f.
In view of these r e su lts  i t  mm  considered advisable to
te a t the v a lid ity  of the Sellm eier s t a t io n  fo r  tfh y l-fim yl Oarhlnol
She pure d.Oarhlnel was d is t i l le d  u n t il  It gays a constant
refractive'index* Using a jaeSceted fu lf i ic h  refraotom© tor the
0
re free t ir e  in d ic ts  were measured a t So for lig h t  o f ware length
e
varying f mm  X * 6708 to  X = 4349 A. U . ft® v&tmn m  
oht aimed may he eons, ids red see urate to 0*0003 u n its.
With the resu lts 0 Maimed the so net ants o f the Sellm eier 
iquati on were sale slated* She equation eould tt m  he w ritten  m
fe llow sf  ^ f 0 ,7 5 ^ 7  X
^  I’SiIdS/ -a — 7---------
X -  O c5l^3
o
fhe value of Xc wae fount to he 8S41 A.U-.aad thus compared vtry  
d loeely  with the wale® obtained from the M i©  Equation, vie*
83TB A. U *
th is  resu lt i s  in  st rtl&mg agrsejnmt with the suggest ions
o f s'8jT!?TSIl (J . 0. S. 1923
■ . from the equation, tb a  values of r n f were obtained -end 
are comparet witla t&e observed values l a  fab le  t  */- ).♦.
1 verj foot agreement is  fount between t&a two values*
Cl
12. ghe gstera off Bthyl* -vinyl CarM aoly-'
I t has. been , ah own by 1?XCKA.ro and r a i d  fJ.C.S* 1914, 105,
■28 J.. that -the ester© ©f the simple seeojadary alcohols with a l i ­
phatic motiobasl© acids, a ll. exhibit complex rotatory dispersion' at 
tesgperaturea .above 30°0* aid the esters o f dibasic acids at temper­
atures as low as 10°d*: t o  explain.-this, they adopted in a modified 
form the. suggestion of-.SHEDISY (ib id  19o9, 95, 931), sad they formu­
la ted  ester®. thus,
. o . ^ O
a - X C '  , -  . C^ I( n »Q^ fl' O- &
I t  was ©apposed that these forms hare t i f f  ©rest d iapers ion 
powers and may haw© ro ta t io n s  o f  opposite  sign, so that they can 
exh ib it  anomalous ro ta to ry  d ispersion  under the app rop ria te  ex­
perimental cond itions.
in  the  case o f  e s te rs  ex h ib itin f •simple* ro ta to ry  dispersion, 
i t  i s  suggested th a t  the ©guillriom has gone.over completely to
o m  side or the other o f  the above eg nation .
3CH3ISL&R & VOSS (Bar. 1920, 53, (1 ), 388) having obtained 
potassio  der iv a tiv es  of e s te r s  suggested the following, e .g .  fo r  
ith y l aostate,
. cr>l
C4 - C s  , r ., ^  C4^- c ^ ,3 "  O, ^ s o . c J 5
thus ind ieating  a mobile hydrogen atom, ghis view has been shown
to he unte&ahle in the case o f formates ©f methyl ethy l, methyl a
hexyl, ethyl a hexyl carbinols which exhibit complex rotatory d is­
persion {Plo&ard, Kenyon & Hunter, V.G.S. 1923, 123,- 1 ). 
ghe formula-for'a formic ester
ji _ p <^  °
^  o -  R .
ftoea not permit the p o s s ib il ity  o f  a mobile hydrogen atom ettaehed to
Ithe carbonyl greap, mil eta '"the preseaee o f d ivalent oar boa in the 
molecule he assumed, so that the suggestion of SOHIIBIB® and TOSS 
cannot m  considered la th is  connection*
Spfee formate sad the acetate of d. e*tfcyl~vlayl eerfclaol haw fceea 
prepared sad th e i r  properties investigated*  
fhe values of the o p t ic a l  ro ta to ry power were as fo llow s:-
formate of d. ethyl* vinyl esrbiaol -  [1] - -  d if-U 6
Acetate do, (XJQ = “ lo
thus, hath  giro a reversal is  slga* f a r th e r  both those e s te r s  
were fount to he simple a t  a host Eo°o mad complex a t  h igher temper - 
stares* fh is  fa c t i s  la  agreement with the observations of floEAHB 
sad iSrroi*
putl l i e
(11 preparation o f  sth y l- Vinyl Carfcinol.
f&) K esolatios of Dthyl -  vinyl earbiaol by the method of fXS-fAHD
■and tm w ®  (J»C*3*, 1911, 99, 45 ) with Bract a® and strychnine 
(which'givee"the I  isomer).
(3) Attempts to ob tain  the other op tica l isomer flaevo }
(4)  the determination o f
(a) The op tica l ro ta to ry  pfewer o f  d ethy l - v iny l carbinel 
in  the hm m gm m m  sta te  for l i # t  o f vary in f  wave­
lengths $ a t  temperatares varying from 20§ to 100® 0, 
and in  various so lvents,
(h)  the re fractive-in d iees fo r  l i g h t  o f th irteen  d ifferen t  
wave lengths,
{©) Density*
(5) The p repara tion  of various e s te r s  o f  i . l t h y l -  vinyl ca rh ino l,
aM the determination ©£ th e i r  physical constants m  In (i4*).
fh© u® .theft employed for the p repara tion  o f  e thy l * vinyl 
©exfelnel wbm o a t  da© to B* MM1T fcoffipt# read. nor. B0tb, 1922)♦
I t  eonsls ts  in  t r e a t in g  magnesium ethyl bromide_in other w ith 
s ta b ilise d  acrolein  in  other, ffee ear©le*ia was prepared m l  
s t a b i l i s e d  according to the method o f  MOirai (Ann* de Chem* 1921, 158). 
f h i s  method woe adopted a fte r  one duo w  WQB£ and S0F&0 {Bar. 45, E041 
e t  e e f . ) had b e e n .tr ie d .  E)USItJfS method was found to, g iro  b e t te r  
y ie ld s end a purer ac ro le in ,
Mu.lfJU’S method eons le t s  e sse n tia lly  in h ea ting  glycerol with 
a mixture of ..five p a r ts  o f  potassium b isu lphate  and one p a r t  o f  
potassium su lphate , fhese two s a l t s  m t  together ms a dehydrating 
agent. . $h©y are f in e ly  ground, .and throughout the  reaction, t h e , 
mixture of g lycero l and. these  s a l t s  is  kept vigaously a g i ta te d  by 
m  e f f ic ie n t  s t i r r e r .  • , ■
An iron  pot was used and the heating regu la ted  wary c a re fu lly ,  
otherwise a g rea t deal of charring r e s u l t s .
fhe fo llow ing charge, was placed in  the p o t t -  ■ -
#0.0 grs . .g lycerol, , ■
2000 gre. Potassium b isu lp h ite )
400:-gre* potassium sulphate J f in e ly  ground.
the 114 o f  .the. .iron pot was mad© g a s - t ig h t ,  and h m  a gas t ig h t  
packing gland-for ■ the- s t i r r e r ,  and two outlets-; on© to- carry o f f  
the evolved gates , end the other for the add ition  of g lycerol as 
the re a c t io n  proceeds*..-
the v o la t i le  products o f  the reac tion  mm led  over and con­
densed in to  a la rg e  f la sk ,  fh is  i s  f i t t e d  w ith  a f ra c t io n a t in g  
column and an e f f ic ie n t  condenser. fh i§  f la sk  i s  maintained a t
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& temperature about 7o C*, The acrolein f l . i y  ) d i s t i l s  over 
la te  a cooled receiver,. la  which la placed a few crysta ls o f hydro- 
guinea* which s ta b ilise s  the acrolein., fartoua other s ta b ilis in g
im purities are also carried over tolSt? loo* o it .)*
0 0 0 . The reaction starts  at 190 -  BOO 0 and fin ish es at BS0 c*-
so tha t the glycerol does not reach i t s  b o ilin g  point;'rvj.JS8o°C*
la  the reac tion  prooeeds more g lycero l i s  added through the
.*0 barging* in le t , and th is addition o f g lycerol i s  son tinned
from time to time u n t i l  the catalyst lo ses  i t s  e ffic ien cy . This
is  indicated by a rapid r ise  la  the temperature of the reaction
mixture and the Tory slow ra te  o f d is t i l la t io n  of v o la t i le  products.
The liq u id  l a  the cooled receiver co n s is ts  of two lay e rs ,  the
i ,  . *w be la  & acrolein' sa tu ra te d  w ith ’ '■ a p p s r  e m  * «
water, the lower one water sa tu ra ted  with ac ro le in . The upper 
lay e r  i s  separated, shaken with te a  p e r-can t  of t r y  powdered' 
sodium h i -  carbonate to remora acid bodies, end dried "over calcium 
chloride, f in a l ly  i t  i s  fra ctio n a lly  d is t i l le d  and the fe e t  ion 
h a i l in g  a t  5 #  * 54°0, co llected  separately, and s ta b ilise d  with 
one t wo hundred & f i f t i e t h  .part of i t s  weight  of hy&roquinone.
A grea t deal o f  time-was expended m  evolving' a s a t i s f a c to r y  
type o f  apparatus for the preparation o f acrolein* It la  an ex­
tremely uncomfortable product to -handle, as i t  a ffe c ts  the.eyes and 
causes sores on the sk in . M  army gas mask was used to protect 
the eyes, ■ -aho--:! -
Using coBsjeroial g lycerol the y ie ld s - o f acrolein  were
Ith y l magnesium bromide mm  prepared according to  iXX.Mf &
. (y*Am.8*.$♦' 19B$, 43, 109} using a three necked fla sk  and 
‘stirring'.throughout t h e reaction, during th e subsequent addition
of acrolein  to ih® ethyl magnesium bromide very e f f ic ie n t  cooling  
and s t ir r in g  was required.' •
• -Only-ninety per cent 'o f  the th e o re t ic a l  quantity o f  agrole’in  
:mm added hm&m®" QUMM k MM BIS (loo. a i t . )  claim m a t the y ie ld  . 
o f  e thy l /magnesium bromide..is abo u t.n ine ty  per cent.
the method-of 1* BIPAST (loo . a l t )  was followed in a modified, 
way for the propera tion and p a r if ie a t ion of eth y l vinyl c&rbinol,
■ and consisted b r ie f ly 'in  the follow ing
" : | a )  during the alow add ition  of acrolein , cool e ffle ie& tly  
g with, s t i r r i n g ,  :
-■ f b ) pecompose ; * complex* wl th theoreti o a l" q u an ti ty  ©f * load1 
: : hydrochloric -acid, iMsedls- t e ly  a l l  the eorole'la has 
boon added*
fc) Separate- e th e r  l a y e r s h a k o 'w i th  potassium carbonate
: to  eliminate-'ell* t ra c e s  o f a c i d , ' and dry over f re sh ly
■Ignited' potassium carbonate, and f i n a l l y  over an- -
■■■■■■' hydrous ■ sodium. sulphate,
(d) VSalt o u t1 earb ino l d issolved '.in  aqueous: la y e r  'with""''
-■'■■v.' ' sodium' ch lorid e ,-ex tract with e th e r ,  treat'as in"(e) and
add to *C (not mentioned by !.* PSMBY)*
. - fe) p ist il"  o ff  ■■."ether through'a. long e f f le ie n t  column*
. ( f )  B eatify  in  vacuo, to separa te  from "higher b o ilin g
f ra c t io n s  which are., polymers*
. ■ {&) pry over, f re sh ly  ig n i te d  barium oxide f i t  was found
necessary to  r e f lu x  over barium ox id t.
■ '  fh)-H eotify'at-ordinary pressures* " •'
By-this-method a -product was obtained b o i l in g  a t '113*- 115X  
: Yield ..of .ethyl- v iny l earb.lnol » 4Mf§
. 1 ha method' employed for the r 6so lu tion  of ethyl -  vinyl 
osrhinol 'into i t s  op tica l isomers «as th a t .due to tioiiitD  and 
i m i m - (itC.s* w u ,  H ,  45). ■
•(a) preparation o f the Hfdyogen rhthalate o f ethyl * v inyl ear b iao l  ^
fhe hydrogen phthelate o f - the oar Mmol, was. prepared eeeerdlag- 
to • BOTH* ' (iT#Am*0tS»,• 1923# 45 f . 5, 1 3 3 4 ) ,which 1® ftlfftr sn t,,, 
in a few. d e ta ils  from, the: method of .:f  dotard and lonyon, and gives 
greater yields*
■ T itli. o f  gydro(gea phthalate-of e&rfriaol S0*1
: fh® acid, ester  so obtained was a., thick. gam*. ..Tarions attempts 
to s o l i iy  it . have so far fa iled , ; including*- .
. ( i )  OooXiag to  "vBO°0 with solid: essrboir dl-oxide and. ether,.
■ (iD /p esio o a tlo n  -at X mm#. pressure*
f i l l )  . •Seeding? with variou s-so lid  hydrogen fhtfoalsfss o f other 
■ e&rhl&els*'. .
• ■ In, order to. t e s t  the purity of .the acid .ester a small 
quantity:was titr a te d  .with, a standard solution  Of-eaaatio sods, 
using pheaolphtfealeln as. indioatorl. fhe. follow ing result was 
obtainedg~
Oaostis soda required ,hy.-.theory 0*1336 grs* . ..
. do* , used-in t i t  rat ion , * .: 0*133O.gr.s*
fb) preparation o f the Brnein# and Strychnine s a lt s  o f  the tydrogea
—       -
Iptil -• moleonlsr e n t i t i e s  o f  th e • hydrogen phthalat© o f eth y l ► 
(were warmed to g e th e r  in acetone  u n t i l  a l l  the b r u c in e )  
vinyl ieorhlaol sad braeiae ^feed dissolved* on .cooling and •scratfeh-
lag* cry sta ls  .of the ..hruoine s a l t  ,ware obtained, if, pt* 135°,o.
■ 1  6
fh ia  s a l t  a f t e r  c r y s ta l l i s a t io n  from ttmh  eeeione fourteen times
had--a M. F t, -  188 °0 iM . gave on decomposition m  aeid a a t©r o f
ojj j  (alcohol) s A-15.4 , - On fa r th e r  c r y s ta l l i s a t io n ,  th i s  value 
was not a l t  are# appreciably  * The so ld  e s t e r ' obtained from the 
corresponding mother H onor gave a- value = 415. 1° .
In order to see i f  th is  value could he- raised* some acid 
e s te r  o f ^jaleohol) =4^ #^ ° wm ^ a v e r te d - in to - th e  strychnine s a l t ,
m  abow® :f  or tbs' bruaiae salt* using e th y l' a lcohol-as the solvent 
ins tend" of - seatone. ffee strychnia©' s a lt  so : obtained was a white 
cry sta llin e  substance, H.ft* - 164° - 0* ■
After twelve eaystal 1 Isatloa's of this strychnine : s a l t ;:from 
fresh-ethyl-’aleohol''an sa id 'e ster  wm  obtained +B8.5°.
- -thus braeina ev iden tly  b rings about a p a r t i a l  separa tion  only#
A search  o f  - the '- l i te r a tu re  ia d ie t t e s  t h a t ' somewhat s im ila r  conditions 
have been met with p rev iously , POP! and BSAD fy .8 .5 . 1910, 97, 989 ) 
suggest s o l id  so lu tions  of s a l t s  dd; AS'and'-1A .4BV-which can on ly  
be' separa ted  p a r t i a l l y  by prolonged f r a c t io n a l" ery s t a l l  i  sa t ion,
Roo iC. Boo r-\
£ mmiM§ m m  f fmm* 1897,' 71* 089} and
( gettseh Physical"'-Chera. 1899, 88* 494} mention ■ s im ila r Oases* "
,. However, i f  would"'appear -that some so rt o f  mixed ©ryetale m s  
formed in th is  e a se , ' as th e 'a e t iv i  t y ' d id  no t a l t m  appreciably .
' I t  m& decided^ to 'resolve - the carb ine! by fraotional cry­
s ta l l i s a t io n -.of. the  "strychnine s a l t ,.o f the hydrogen phthalate, 
the "following quantl t i e s i-
" r550 '§rs:*:? Hydrogen Btthalate o f  Oarblnel,
<
6^58... g r s , ■ $tryefanloo.
A fter twenty c r y s ta l l i s a t io n s  m  a c id  e s te r  was obtained "with
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 ^ _(aleohol) c* +25.5 * fu r th e r  c ry s ta l l i s a t io n .  d id  n o t  a l t e r  th is
value and the acid  e s te r  obtained from the corresponding mother
liquo r was also  th is  sm® value* v is .  * 4. 26. 5 .*
However, i s  view o f  the re su l ts  obtained  with hmein©
(mentioned above), i t  was deemed advisable to f ind  i f  a separa tion
could he o f f  to ted by brucine, a f te r  having passed the stage when
the ac id  e s te r  gave a value jyplooholj  ^ 4 x5.4°*
fh l s ,  the brucine s a l t  of some acid  es te r  of a c t iv i ty  
j-j-j(al 00hoi) .  + £2 # „* wm mad® and r# cry s t a l l  1© ©d several times from 
fresh  acetone* I t  was found that a fter  © t# t cr y sta llisa tio n s  an 
.CM . . . . .  „  n m „  e . j s ta l l l '
sa tlon  d id  not a l t e r  th i s  value, and moreover, the acid  e s te r
obtained from the mother l iq u o r  gave a value jUJ » 4 26 .5°.
.fhis both brucine and strychnine jg&v© the same value of 
LJ a l a o h o l )  = + g 6 > g /
■ fh is  process o f  cr y s ta llisa tio n  wm  laborious and involved 
altogether f h ro t hundre& and f  1 f ty b even e r y s ta lli  satlo  a s . •
ly  concentra tion  o f  various mother l iq u o rs  and r t  cry at a l l i g a ­
t io n  o f the ‘crops * obtained, e ig h ty -f iv e  grammes of the ac id  ©star 
- 4-fid.5 Vers f in a l ly  obtained.
On decomposition o f  th is  with twenty-five Jber cant cau s tic  
soda, and subsequent Waiting out*
l i g h tBm gmmms o f  d, I th y l-f l& y l ca rb lnc l 
were obtained, B*P. 114“- 114.5°. fhe value f o r  i t s  sp ec if ic  
ro ta to ry  po?/or was found to be :-
On t i t r a t i n g  a small quantity  ©f th i s  d.earblnol with a standard*
i a
l s e d ’&eltitlea.o? '80dimB'.thlodalphate«' the following m s a l t s  were 
obtained*-*
0.0$ gra* mtibiml required '0.798 gr®. Bromine 
theory r e t i r e s -  0.799 gr®. Bromine.
s .  m a m s  t o  0 Bgjs.m f a g  zavtq jsc«?.s*
e a t l ln »
(&) Us 1 s t  the p a r t i a l l y  sotty© laev© hydrogen■ phthalat© 0%tain©4
i r o m t i e m®Wmt 1 ignore ♦■
. Cl) Attempt to t ® t m  a c r y s t a l l i s e  d e r iv a tiv e  w ith  various  
a lk a lo id # ,
Cm)' 0.lnehoni&lfie9 •-■ ■ ;■ ■
■(h) Claabonin©.*-.- :
Co) Q u i n l m *  .
(4) QUiOidifi©'
C®) lorj&feis©
If) ^tmesis©. ■"■
( t )  'Attempts ■ t@ ' form- s  c r y s ta l l in e  d e r iv a t iv e 1- witlr the tact ©I 9 
and fy a e t i  © nailer cry © tail iee. i t *  _
<S) Attempts to ;. obtain  a e ty o ta ll ia ©  d er iv a tiv e  w ith .v a r io u s  
©r$RBla baa#©, '#•$• Benaidihe*'' '
(4) Attempts to us© a strychnine s a l t  "of ©©me' hi gfelj aotiy©  
laev© s o i l  ©ater  m  *€eed*.
i t )  Using th© part i a l l y  a o t lre  1 , oarb in o l♦ (obtained By hydr©~
’aoHvS T r a o fT T s f iF ),
Cl) F ractional cry etaX ilaa l io n  :o f  the  para" h i tro hen scat© o f  
the p a rt ia lly ..a c tiy ©  l .e a r b ln o l*
(0) JPr ©pa ration  o f  the hydro§9n nace1note, and attempts
to obtain a c r y s ta l  l in e  d e r iv a t iv e  with - i t  mad various  
. alkaloid© las for  the hydro gen pfethalst©)*
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fi.} 11) Attempts to form ery at a ll im  _Jte riya t  i of.t he
ISSXir
All  those tried gar# game* ishioh did not aoll&y oft or 
eereral math®, axaept is  the ©as© of ©iaohoai&lae whioh solidified 
after s ix  weeks* Attempt® at reoryatalllsatlcm  o f  the o lm h m iM m  
salt failed* It was found to 'he too eoXable ta  a ll  eolrents triad* 
(&} AttmpiB to form s orratalliaa iaoffgaaie'aalt# with the
ffels mot hod mm tried ia rlew of the work of E II0 I  iftmn* 
©*§*> 19 £2, 1£1»- £540) la wfeioh partia lly  native hydrogen 
phth&late of ««©* eetyl alcohol is  submitted to fractional exy*
■ etflXieatioa and a separation of the native form from the 11 
mixture obtained* is  tfee partia lly  active told ester of ethyl 
vinyl ©arbinol was a gum* this eotild not he applied* hut the aoit
eater eonteto* a carboxyl fro up ® *j fU
A 'C '0 -< Ct<;U|^
%/*"'Ccrcrvt
i t  was thought probably that a eryet&lllae'inorgania eali 'eould 
ho prepared and by the fractional aryetelliea tlen o f this*' a - 
separst ion of the' laoto from the dl. mixture obtained* 
fwo methods were adopted:*
(a) A neutral ague© us solution of the ©ale tainted amount 
of the inorganic salt or htio ms added to a 
solution of the sodium s a lt  ©f the hydrogen 
phth elate*
(h) Absolution of the ealealsfced amount of the laorgeai®
A' sa lt or Mae was added to m  al©©hollo solution of 
the sodium salt of the hydro p a  phthalate, 
la the cm® of fa* all the ©ommoner me te la  were tried  and gmm
■*^ser.
wore o b ta in e d  w h ic h  d i d  n o t ' s o l i d i f y *  A eepper s a l t  m s  o b ta in e d
Q
m  a s lo w ly  s o l i d i f y i n g  o i l , ,  wfeiefe m e lte d  a t  7® c* Attempt® 
to  r e o r y e t & l l i s t  i t  g a t e  a a le w ly  #o 11 d i f y i n g  gn® w i t h  a !  1 t h e  
so lven ts"  t r i a l .
In the ease; of (b )  th e  sodimn s a l t  o f  the  a e id  o f  th e  m eta l  
meet wes u s u a l l y  p r e e lp i t& te d  end f i l t e r e d  o ff .,  on c o n c e n tr a t in g  
th e  a l c o h o l i c  s o l u t i o n  at e l  l o v in g  i t  to  ev a p ora te  s lo w ly ,  gums 
were o b ta in e d .
(S )  A ttem pts t o form a c r y s t a l l i n e  d e r iv a t iv e  o f  the  p a r t i a l l y  
t o t l y e  gTTTeSvErmTE^^
With th e ’ came o b j e c t  a in" vicar as In'jfe (S )  a t  tem pts ' were made 
to  o b ta in  a c r y s t a l l i n e  d e r iv a t iv e  o f  the' p a r t i a l l y  a c t i v e  l ,a e l &  
e a t e r  w ith  o r g a n ic  b ases*
H i  war a u n s u c c e s s f u l  e x ce p t  i n  th e  am® o f  BendLdiae*
I f  mi m olecu la r  q u a n t i t i e s  o f  ban s i  d in e  and t h e '© a i t  a s ta r  
ware found t o  ee& b in r  on warming in  ben zene* fhe b e n « id in e  s a l t  
a r y a t a l l i n e d ' o u t  on o o i l i n g . ' The f o l lo w in g  q u a n t i t i e s  were'use&b*
/ 1 0 0  g r s ,  o f  hydrogen p h th a la te  r n a l o o h o l  — $ * 4 ° ,
\  84 g r s .  of b en z id in e , L
fb e  f i r s t ,  amp o f  c r y s t a l s  feat a l . f ,  a 86°c# on fu r th e r  
c r y s t a l l i s a t i o n  fmm f r e s h  q u a a i i t i e s  o f  b m s e a e ,  th e  s e t t i n g
0 0
p o in t  s lo w ly  r o se  t e  .$&-*» 9$ c .
A f te r  f i v e  c r y s t a l l i s a t i o n s  the  bcnsi& in e  s a l t  gave on de­
c o m p o s it io n  an a© id e s t e r  w h ich  was I n a c t i v e ,  t h i s  I n d ic a te d  t h a t  
a sop  ©rat io n  was ta k in g  p l a c e .  I t  m s  d e s i r e d ,  how ever, t o  o b t a in  
th e  pure l a e v e  form , which i n  t h i s  e a s e  gave th e  mam s o lu b le  
ben s i  dine s a l t .
On d eco m p o sit io n  o f  a mother l i q u o r  m  ©old e a t e r  ©f
^(alooh©^ *~14#$°.irgs obtained*.
the method'w&a o f  no u m  to obtain th® part Xaofo acid esters*  
bat:. i t  ootilt be meet to ra ise  tfe© a o tir it^  of the p a r tia lly  eetlr©
ao id tsttr*
|4 l  Attempt to mm a etryebaia© s&It of some highly laero  
hftro gen pixbalif®
'■'Some--a®id- ©ater o f , j^ qCa:ia0feo3J * -14*6°. {meat lone 4 above) 
was m ate into th o s try® fcnine sa lt  by ®ombi&lag ©qa ittol ©dal&r 
q u astitle*  # f  strychnia© and ©old ester  la  .ethyl aloohol sad 
amp®rating o ff  p rao tiea lly  a l l  the solvent.
Some "partially active 1. hydrogen'- pfetbalat© was eosibitted 
with the oalculatot amount o f stryofc&ln® in ethyl aleofcol aolutloia, 
and was 'seeded* with, the sample o f etryoh&in© sa lt prepared a boro* 
the crop o f  oryat&la of the etryohnine sa lt  so" obtained to* 
Tor,? soluble and oa farther eyystallla atlas, the la  eve f ora wa* 
found to be the more aolubi®.
the method was thus of so- tit# to obtain the l&evo laonter*
A tte m p t  to  efet&l.a t h e p u re  l a e v o  i s o m e r  by  menus o f
It was found'that dl. ©arbiaol a so lid  para aitr® beasoate,
which © rystallis id  wall frcm ethyl alcohol*
flighty .grams cs ©f the sold  ester z  -1 1 .0 ° , were
hydrolysed with.twenty five, per em i..© m s t ic  sot® solution  and the
p a rtia lly  so t i t #  1, ©arbiaol obtained in  the asm© manner as te  sort hot 
previously.
I t  grs. o f ©arbiaol . . W or “=*13* 8° ware obtained,w<B»iH<»)an<Mirtii|i,»^H»i^jijww>li»>i»iiw>rw<ii.>n>iiri'iiijnnMj>ri h mm i i Tnwwun.inw ■hhhim>whii»i> miHiii>»iiniwi i.in nan n.»
f  rep® m t  ion o f  p. ni tro hen gee t  c«
10 gps, o f  th is  earMnol were d isso lved  in SO ©c o f try
pyridine,
£3 grn* o f powdered para nitr©~ben£oyl ©hlorid# wart added ■ 
to  th is , a l i t t l  ©; at a time,- th e .. who I t ,. being kept eool and. agitated .
After allowing the whole to stand for some.hourst i t  was 
pen red into several times, i t s  volume of water, ■ A slowly s o i l  t i f f in g  
©11 separated, end,wan extracted; with, ath#r;a fte r  having beeu w ell 
was hod with water.
The ether - extract was. washed with ■
f i ) 'd i lu t e  hydroehl or i s  sold-a..-few-times (removes pyridine) 
.... f 11) water,: ,
f i l l )  dilute■ sodium .carbonate solution, several times .(removes
a o its# e t c , ) ; ,
(tv ) f in a l ly  with water.
5*he ether solution'was dried over, calcium ehlorido, tfe# other
d is t i l le d  o f f ,  end the prat mot reerysta lllsed ' from fresh ethyl
alcohol three tin es , $h© tab le below shows the sabscfuaat treat*
meat.
{
10 grs.-earbiuol [XJ - -'13.8° ,  ^ reerp s ta ll Ised from
%B .gar#, p* nitro beaaopl ehlorld#J ath#l ^teofeol.
1 — _  ^r
p .n itro  %m~ Oarop A (14 g r s .)  
so ate
rq^aaxoa^  » -io .8 °
(if.F. r  47°)
r(If.t. z : 49? 1 <Jrep. B (f grsu}
f il t r a te  A
f i l t r a t e  B
■jpy
rOrop- 0 (6 grs
(C-^ fv c) P* 'a itro  Boa coat# -  3.
' (SI. 3P. §O0 » 51 "
f il tra te  0 
o
this lad 1#a t#9 a teptmMoa is-scouring* 
fpeatmen t of Filfcra t§ A {Bm . fable)»
■ -..fa tar.- m® -'added- to f i l t r a te  A until, s slight lailkln### 
eppeaarod*.- fhe-whole-was■warmed- until elear, .sad■ tfceaallowed to 
stmt*. .■ os eoollng. an o i l , , and,.;, a- a ©lid separated, ■- pad.'war# filter* 
ad off* ftie rotations of Both the solid and; the-oil wera feter** 
Kilned
gf-MW?) of oll „  — 33.3°
- 8 3 ,8 ?  {ai.p. 4C°C)g f M M U ) -  o f
i t  Othe oil was ooolst a a d As © l i d i f e d  at ab o u t 5"0*
■ fh# p«.uitro be&soate was evidently- bringing about a eepara*
tio a  fa ir ly  f  uiofely, the 41, being more insolub le than the laevo
para ultro benaoate.
Crop A =: _ 13.S0
j -. AftaazetieJ «o
 I t  i s :hoped i n . t h e  .near f u t u r e  t o ' o b t a i n  sou® h i g h l y  a e tle©
l ,* a r f e in o l  ' I M s . t s i ,  and to  t r y  to  o b t a in  th e  pur® la e v o  isorntr 
by making th e  hydrogen. p h th e l& te ,  e m b i a in g  i t  w ith  an a l k a l o i d  .and 
fa & e t lo n & lly  e r y s t & l l i n i n g  (m  fo r  th e  d< leom er}*
3 fb ) (2} Prep e m t i o  a © f th e  Hydrogen guea lsa t©  of ethyl v i n y l
a i ¥ ¥ i i^ T e H a  aft iiF S t a • f o ^ m r a s o i ^ W l l l l e a e r W i i I ¥ e w I i ^  
If^gupT v j r i o tan I lk  i . I b i^ i .
fh© hydrogen - a a e e l n s t e  ©f e t h y l  v i n y l  © arbinol was p rep a red
e o e o r d ia g  to -th e -a sa th od  o f  n e t t K B  M d  l iS t O I  (y *0 * $ ./< ? /l  f°3.
f £7*8 grit* aaeeifii© anhydrite  
gra* tlhyX -vinyl ©arhlnol 
y ie lded  in  th is  'way ■'
■ ^0# o f  - f h e o r e t l e a i  q u a n t i ty  ■
©f': th© aoi'd a a c e ia a t e i '  ' vv"': - ' v--- '-
I t  wm a ' t b i a  o i ly '  e&bat&soe* 'A f t e r  lo n g  de& loo& tioa m s n a i l '  
q u an tity ' was t i t r a t e d  w ith  a i t  aat&rd s o l u t i o n  o f  sot in s  h y d ra te ,  
using  phenol p M k ale ia" :'asi' -'tadi e a t e r y  w lth /tfi©  f o l lo w in g  r e s u l t : -  
0*457 gro* o f  aoid euoeinat©  reqd* 0 *0975$ grs*
fbe©ry-; deism do " 0*69755 " w
A t t e m p t  m t0  ©ed© to for® a e r y a t a l l i n #  d e r i v a t i v e  w ith  th e  
hydrogen so  ©a fa st©  and v a r io u s  a l k a l o i d s ,  w ith  th e  f o l lo w in g  
reaultn*"
'■■’■•"■■ ' d lneh on ld iQ *,'  e lnohonin© ; ' -q u in in e ;  w rp fe in # *
Qfuinidine gave gmm»'
S tr y c h n in e .g a r © .a  v ery  u n s ta b le  s a l t * .
B ruelne gave, a  © l o w l y . s o l i d i f y i n g  gam whioh was too'
. s o l u b l e  t© o r y e t a l l i e ©  . in  a l l  .the s o l v e n t s  t r ie d *
4 , $ r r ?nvTra non 0* cmsfmm  oy $. i f r o  f i r o  OittiBQij
a? «&
peterml&atlon o f
{« )  opt l e a l  l o t  a to  ry  Power*
. fb ) . Befr&etiv© Xnd«&9
Co) p o o s i t F #
o f  pare  &. e a r M o o l  m S  th e  d e r iv e d  e s t e r ® .
(a )  fh t  o p t i o a l  ro tatory ,pow er, was d e tea n tB ed .
{ i ) i a  ■ the ;.fa®i&ogeaeoae, a t a t  © - f  or tamper at area* froai 2 0  * 100 0
f i l ) i n  v a r io u s  s e lv o a ts*  . e«g» .%mmm§ aha e l a t e  e t h y l  a l o e h o i ,
: - oarhoa hi* sulphide*.
2?h®ae ■ i n v e s t i g a t i o n s - w e r e  o s r t i e d  ©at i s  th e  fo l lo w in g  m&aaer*
. i j  flio  opt do ,01. . r o ta to iy  pow er. ..A two d eo lm etre  ja o k e te d  tab©
was .u sed  r o u s t  w hich w ater  -a t  E o°0 . V ®  .o i r e a l a t e d  by moans o f  a
pump froia a th erm osta t*  f i v e  l in e s ,  o f  the v i s i b l e  spectrum  were
eisplojmd,,. l.e*  ■
■ Mercury, g r a ta  o f ,  wav# l e n g t h  M i l  ■ Ittf 3 from ..Units.,
■« . ^ e i io w  * . m m  . * • . *
. ■ . , « ■  .v io le t . ,. . * n 4359 ■ *■ •
, .  . Sodims y e l lo w y , .  ; n , ,* iSf©* *. ,. •  ■
.M tb im  rod , ,** . . " §?0§ ** . ■ *
\  0For l i g h t  o f  ■ w a v e - le n g th  . l e s a  tJaia A * ,,4350 A.O. phot ©graphic  
Measurements .war# ..taken, fhe  .method employed and th e  apparatus  
a se d  was da® to  l l f l f S S  a n t  P lC f iP J  f l . G . S .  19JBS, 1$ $ # 1S H ) .  
f h e n r e s a l t s  - o b ta in e d  a r e  shown l a  f l a t #
la  order t o  se #  i f  d. e t h y l  v i n y l  © s r b ia o i  wm s im p le  o r  00m*
X
piox* th e  v a l a e s  o f  — were p l o t t e d  as  abteiss& t*. and A as o r d i n a t e s .
. 1 i n
A s t r a i g h t  l i n e  mm o b ta ia e d  ( p l a t e  I ) in & ie a t in g  th e  
e a r b ln o l  i s  e i ia p lj  d i s p e r s i v e ,  sa l thus th e  r o t a t o r y  power oaa 
he e x p r e s s e d  by a oat ter® Drade eqo a t l e a
m =  ^
fhs value® of K and X.ver* obtained from the observed resu lts , mad 
the equation eoald then he w ritten  (described in  the the ©retie s i
part}
r n fo<n
M * 2 v -  (w ]v
The v a lu e  ..of \  1® thus £37$ Ingatrom  units# flat©  ( 3 }■ i n d i c a t e s
the valuta of the ea lea lsted  and observed vales® for
o?o r t©ope ratares high tr tfea. a SO. , 0 . a Jae Irt t ied  g l as® tmb# 
f i f t y  m illim etres long was used, roust which mineral o i l  at 
d iffer  oaf temperatures oould b# pumped from a hath* The temper­
atures of the sab stance being in vest! fe ted  was fount by a ther­
mometer tipping iota it* observation® o f the. temperature were met#
both before and after  the rotation value had been determined, The
o
la t te r  measurements were.made at interval® o f ©boat 20 0# while 
the subs times was being bested, md while i t  we® being cooled.
With t  fee se._ resu lts graphs mt% p lo t fed, with temperatures m  
ordinate® and <£ at sb se issse , and smooth Curvesdram through the 
points obtained* . From the curve® the values o f ot at to0,' 40°,
40°, SO0, and loo0 o were obtained and the corresponding value o f  
jiQ ealeulated* . These result® are shown in  plates (^7)
'' H, g o t  s t o r y  Power i n  s o lu t io n *
The' o p t i c a l  rotatory power® "were'-determined in  absolute ethyl 
&1 o©hoi# oarboa 41' sulphi&*f ;.and benaeae so lu tion  respsot 1 vely , 
at; room, temperature, end in  approximately, 5^ ©oaeeatratioa* .
$ 18
A tube tiro decimetres long was empl©yet* plat# ( 8  ) shows the 
r e ami ts o b t & In e d«
(B) ftefrfedtiva Index for the determination ©f the refr aeti.ve 
Indices* a Falfriefo re fra© t©me tor m s used* round the s e l l  o f  
which water at So  ^ C was circulated  by mesas o f  a pump from a 
thermostat
Values ware obtained for l ig h t  o f  thirteen d iffer  ©at were lengths*
o r le ss e v e n ly  d i s t r i b u t e d  through the spectram. i . e .
l ith ium rod wav© l e n g t h 6708 Angstrom O n it s .
ItOE rod do* 6408 do*
I  eon ©ran go do* dots do»
So i l  vrn y e l lo w do. 6896 do.
loon ■ yellow do* 8888 •O
*d
Mercury y e l lo w do. 5790 do*
Copper -y e l lo w do* m m do.
Copper ytllow to* 5100 to#
Mercury green to . 8461 to .
Copper green dO. 8810 do.
Copper groan’ do* 5183 to .
Copper green do. 8106 do.
Heronry v io le t do. 4359 to .
H ate ( a  ) e o a t s i n s  the o b serv ed r e s u l t s ,  fro® the
obtained th e  values of the  constan ts  in. the i o l l s t l t r  ©t mat ion 
were ca lcu la ted  (see the  ffeeoretieal p a r t }* 
fh© te l im e ie r  equation could then be w r i t t e n :"
-a*" •  1.81651 + 0.175287
© O
fhe ..value, o f 61 A-Rvalue €mm  prude equation fo r  0375 A. O.j
1  I f
.,(&) Densi%» .Observations ©** tb s . density of m®h compound 
m r tm e a  a t  l a t e r a l s  o f a o V * * * ® * ®  *emperetnr»8 v sry isg  from
EO^  0. to within ten. degrees o f the B oiling point* i n  pykaomofer 
holding about 1.5 oe. •
fh® r esu lt®  a r e -o o l l .o o t e d  .to got her i n  p l a t e s {  k * i 11)
2 20
rion  m  wmmn on1 rtm/nm'Btim* m& th©
TloHw5T wi l i I r  pbys'io©X,T&"S5feStI1” s l ,rl n mT i )
(a.) fh t  fQBHITT o f  & .e tb y l*  v in y l  oarfr iael*
Anhydrous for ado 4s id was prepared by tfei method o f  MMJBBISE 
(Bull*see* Oheiu 188#, f l i ) ,  50, 66 2 1 which con sists  i s  mixing 
o»® ereia l fiOf!)formic acid) with tu ff ie le n t  par# f9$£) sulphurle 
acid t o ;form - the mesohydrete* fh© formic-acid i s  d is t i l l e d .o ff  
in. a vacuum and co llected  in  a eeoled receiver, in  which i t
s o l i d i f i e s  - fsf*?. para fo r a l e  *«!& -*  fe£=$4« $*• temperature was
d i s t i l l a t i o n ,  and so  th e  e v o lu t io n  o f  esrBon ~ monoxide wm 
reduced to  a minimum*.
ffee form ie  m  14 tfe&a o b ta in e d  wsa l i q u i d - a t  th e  o rd in a ry  
t m p e r e t a r e s *  fo p u r i fy  i t  f u r t h e r .  I t  was surrounded by a. 
f r e e z i n g  m ix tu r e  and the  l i q u i d  portion  poured from th e  s o l id ,  
fhe m e lte d  s o l i d  was used  i s  the- f o l lo w in g  p r e p a r a t io n  *
■ <&. I tfey l « v i n y l  c a r M n o l  16 g r s , ) and form ic a c i d f ?*5 g r s * ) 
were h o s ted  On the water hath  fo r  an hour# the  r e a c t i o n  m ix tu r e  
was poured c a re fu l ly  i n t o  ©old w a te r ,  e x t  ranted  w ith  ether, and 
the  e th e r  e x t r a c t  washed r e p e a t e d ly  w ith  w a te r ,  then  w ith  d i l a t e  
aqueous sodium easfeonata end f i n a l l y  w i t h  w ater* I t  was d r ie d  hy 
®eans o f  f r e s h l y  i g n i t e d  p o ta ss iu m  c a rto n s  t o ,  t h e  e t h e r  removed, 
sa d  the e s t e r  d i s t i l l e d  a t  a tm osp heric  p r e s s u r e  through & f r o n t -  
l e a s t  l a g  column us t i l  i t s  re fra© t i r e  in d e x  m l  r o t a t o r y  power were  
an a l t e r  ©d by f a r t h e r  d i s t i l l a t i o n *
th u s  p repared , d .s t f c y l  -  v i i  w /x te^a e o lo m r le s s ,  s l i g h t l y  
codo.rous m obile  l i q u i d ,  B*F* 115*5 -  116 , 5°  0 ,
s°c-10
m aintained: below  f o ° 0 ,  both : d u r in g  the m ix in g  and th e  su bseq uent
was
1  21
r  fobserved = 01*55 ) . .
(M  ) > A. * if-o  q-s
ssjt l e a l e a l e i e d  * 31*1 © J 
She. p'fejtale&l ..constants f o r  . t h i s  compound-were determ ined m  l a  
( 4 ) and  th e  r^Xmn aye  ©bom  e a - p l a t e  ( / I )«
(b I f  rep or at log , o f  - the' A se ts  t o  o f  d. e t  hyl* * T in j l  e&rblnol* fhe  
■Man method :was used- as' f o r  : the - form ate  (above)* o n ly  a e o t i e  
anh ydride  was need In s te a d  o f  form lo  m ti*
She f o l lo w in g  q&mtit i e s  were u se d  
grs* o f  d, e& rbinol  
8 'grs*  o f  a o e t l o  anhydride* '
She 4 . e t h y l  -  -v in y l^ a e e ta te  so ; p rep a red  was a 1 minty*  
s m e l l in g  e o l e u r l e a s  m obile  l i q u i d  B*P* 125 - 121° f
£s = ■+ o • 3 c|
*>° fe b se r v e d » 36*X2
lesleul& ted - 35 * 7 3 
She pfcpa lea l ©onats&ta ware determined as in  (4) m& are nhmm' 
m  p la te  ( fo U
I t  in  hoped that in the sear future these eaters w il l  he
the
h y d r o ly se d  and f r e m .d .o s r h ia o l  r e e o t e r e t  ( i f  .usehanged) a n o th e r
A
e s t e r  w ill he Had®, e ,g»  the d .p ro p io n a te*
3 EE
3U Stfeyl * Tisgyl aarMmol lias b®©n rasoXirod "by m m &  of strychnia#
ami hrneim©* and tho purs ie x t r o  opt ie&X isom er o b ta in e d .
Ef $ho i e s t r o  e&rbinol uadar a l l  eoxd ions of tem perature between 
E #  ami 100°  0 l a  t&o hoaogoaoouo s t a t e  o s fc lb ita  s im p le  
■. r o ta td r y  d is p e r s io n *
3.- f te  t »1«« of [A] i«  very High, as would Iso ospootod*:
4*, fho w a lft  i or X*obtsimed from t he Brule equation.,. ami tho 
iraluo'for X«obtained f  rexsb ho StXXmel#? ofnotion agree 
fa ir ly  closoly*--
5■*• Tba dTesters"'obta in ed  were s im p le  d i s p e r s i v e . in  tb s  reg ion  
of so® Chub complex at higher temperatures*
(A . dTHYL '  virlYL- ; c ^ i N o  i. f-f /JMfcsi;
' i j------- :---- :---- :-—— —H-—---------r-j-"i i 1— H-H-i--;-'-!-■!■ ■ -1-H I i i '- } ! i : I ! ' , -■—i—f— M— i-M H -^f-H-
V (kJU^Jt^ o 0-^,---
RoT*f\“T(oN o f
V* —0- L-—I—</^-
(<r~o
T£MPERfVTvi RE.
(p J L M  3 .)
\ k v . ) [d] j (Resale tala ted.
Visual
*^£fV *510(^5
67© 8
$hoto~ J 616© 
§ *&$&• \  5066
io a ll  jr.
$
V
76.88 
42.44 
56* fO 
- .55 .-80
■ E 5 .f i  
83.87  
03.83 
101.3  
"■ 05.55 
107 .63  
1X3.01 
119.00
. 06
76. @7
42 • 50 
36 .83
' - 35.25
: m
SB.94 
■ Sf .30 
108.1 
<’ 95 .lt  
107.7'- 
113.70  
119 .8
1-  .01  
— - .-©6 
f  #07 
■ — .©5
— *o§ 
+ '.53 
~ .07
— *6 
-f ; .34
-  *'87
-  .89
-  .38'
(K^Ar-^JU J
x(A u.j
. . . .
'^v' eal emitted. B iff ,
4350 1.4339 ■'• ■ 1,4339 ±
m m . - 1.4816 . 1,4819 -  .0001
m m 1.4857 :■ 1.4884 ■. -h .0O©3
6708, . 1.4198 1.4198 ±
5461 1.4845 .1,4841 + .0904
5732 1..4826 1.4888 t  .0004
5700... 1.4838 1,4810 t  •0003
0B1S 1.4856 1,4856 ±
5153 1,4154 1.4261 *f~ # 0003
5105 1.4865 1.4864 -j— , 00 01
640i 1.4801 1.4801 ' ±
5096 1.4809 1.4811 . -  *0008
6S88 1.4883 1*4881 Hr .0008
( f l & t a  5~J
s t i a i f i a  m w t m '  fm m  m
4 ffstii *. t i n t  m m i m t
aiat#  at f*O°0~)
ViSuAU
hc^RehcNrs
f^ 6ftSvi ft.£ M T-S
X ( A . o ) d  f t  f t s t *  t m % a j
(  4 S S f ■ +  u o . m  \ + 7 6 . 8 8 *
5 4 6 1 7 1 . 3 4 ’ ; 4 2  * 4 4
/  m m 4 3 . 0 4 *- 3 4 « 9 0  *
\  s e t i 5 § * 1 & ' 3 0 *m  °
W c a ' 4 M t ’ 8 5 . 9 8  ‘
j 4 2 5 0 1 4 0 8 9 . 8 7 *
4 1 4 0 ' U t  ' 8 9 . 8 8 ‘
j  4 q S 0 1 0 0 *0 ° O S . S 3 - 0
3 9 6 5 ■ 1 7 0 . 4  # 1 0 1 *0 0 °
8 8 8 8 i # t . 0 ° 1 0 7 . 4 3  °
3 0 3 ® ■ . .  i ? o V - " 1 1 3 * 0 1  °
\ 3 ? 7 0 2 0 0 * 0 a U 9 . 3 8  °
f l a t #  ®
d o ta tio n  la  fioaogoaaoas etata  fop £ a.e.ni, ftfba)
f c s ip *  C ! ■i?1# 1&& • <#k 3 1 . 0  *
a
M  . 7 3 , 8 * 8 8 * 1 0 0 . 8
K/fc
4 . 6 8 0 3 , 8 0 2 1 ■ . 8 * * 1 , 8 2 9 1 * 8 0 8 8 * 7 8 7 8
ffcrap* C . 2 0 ° 4 7 , 8  *
o
8 3 , 1 9 8 . 8 °
X »  4 S S f 8 2 . 8 0 * " 8 5 . 7 6 * [ 2 8 . $ 9 ° 1 § * 0 °
f t a p .  C . 2 0 * 4 8 . 8  ” 6 7  ’ 8 9 , 5 * 1 G3 . 8  °
^  5  $ 4 6 1
o"i *9 sa j  4»f
©
1 4 . 0 4 ° 1 2 . 8 6 ° i t . t a  °
I « | i  c . t o  ° 4 8 . 4 *
O
6 6 . 6
- ~~~ 
t>
w 1 0 4  *
A tt. i w
0*| Iff Iff* 1 3 . 2  *. ”1 2 , 1 3 ° U . 1 8 ' . 1 0 . 4 0
f # m f r  C i ' 2 0  * : 4 8 6 8  *
. . .
8 8 2 0 0 * 8
X r  8 8 3 8 1 4 . 7 9 *
0 07 % j£ 1 0 . 7 4  ° 1 0 . 8 3 °
f © i p i  0 . 2 0 4 6  ° 7 1  ° 8 8  ° ■ ■ ; l o t  *.£■:■■.'■:
X 5  .6 7 0 ® 1 0 . 9 8 * G9 . S 7  * 8 . 8 7 * f  * 8 7  ° u V
O
(KJSL /T^ <r^ 3x3bCev\_x) <Ks*-SL^
7 )
m t m s  101 R]* -ffBOH GfBAPHS.
& itfayl » VIejI  QarMaol.
7 . s « p ,  . : 4M f :v 5790 8896: 6708 bif
: v 2 0 ° 0 1- 76.96 - 42.44 1- 36.9 1- 35.2 <• 28.98 .8406
. 4o0a ' 69.62 ' 38.98 33.98 32.3 23.38 . 8210
60°0 65.98 36.1 31.10 29.88 21.52 .8035
80°G 62.2§ 33.78 29,52 28.3 20.52 .7848
100°0 59.84 ' 32.58 ’ 27.78 26.98 19.82 .7540
a^gthyl -
Temp. 4350 5461 . 5790 5896 670# " * i
20° 0 - 23,64 - 13.82 -12 ,02 -1 1 .1 4 -  8.4® .8 7 3 3 j
40° 0 26,68 16.6 14.12 | 12.76 9.78 .8545 'j
so0 o 28.82 IS , 1$ 15.64 j 13.64 10.78 .8358:
80° C 30.42 ■ 19.30 ' 16.68 , 14.3 11.52 .8153
100*0 31.46 19.84 17.46 ! 14.8 11.82 .7973
120*0 32.44 20.46 ■ 17.98 15.28 12.2 .7785
e * )
W ______fizvn  og sebcieio mwFom v o o? a g r o i  y isy l cabbies! / s &
IS YABIOES SOXTTOS
In absolute. BthyX alcslio l 'solution using a 2 dcm. tub©. (1*025 grs. 
©f d, Cardinal in 20& eo o f solution)
+ 4.38* + 41.56 
$5.02 
77.18 
34.34 
E l. 46
In Oanfeoa di smlnM&e so lu tio n  (0 »9734 g rs. o f  d .oarM nol in  20|e© o f
0D* X(A\o) J
5461 i. 4.21" + 43.25 ‘
■ 5790 ; '3.69 ° “ ':- 37.90 ’
4359 ‘ : 7.6 ‘ ■ 78.07 ’
' 5896 ! 3.57* 36.67 *
6708 B.&l 26.83
\lAAl] 4 U] A
6461 + 3.71* 4 • 56.60*
6790 3.26 * 31.83 *
4359 6.94 * 67.78 ‘
5896 3.15* 30.76 ‘
6708 E .44* • 23.86 °
mm&ztnt* mmom wm
4* OarMmol,
t* 4 o 0 ta tt 
■ . t* formats?*
x ( a u.j ■ - a.CsrMnol fa t 206 0}
W ft.Aeetata 
(a t 19,85® 0)
' W ft ,f0jr®t9
fat 20 0)
4339 1,4339 11828 1.4208
539$ 1.421® 1,4115 1.4104
5790 1,4827 1.4121 1.4102
$700 1.4198 1.40®0 1.4074
5451 . 1,4245 1.4137 ' 1.4119
5783 1,4226 1.4121 1.4105
5700 1.4232 1.4124 1.4103
5818 1,4286 : 1.4149 1.4134
5133 1.4264 1.4153 1.4140
sie$ 1.4265 1,4156 1.4144
6408 1.4201 1.4095 1.407®
.'$096. 1.480® .1,410® 1.4092
5888 1.4223 1*6112 1.4097
(n%t® jo )
flB  I f lS lfT  JtlfP f^fAfXQ-f tk W tB  0? t . f f l f X  fllf ll. OABBllVl ftt£TA * £.
{Hai»tia» vala*® for tlm  MmQgmmn® ® ta t & in  a 
■ -J* 4 o ib tafe*} *
' f«Sfi« c. 31.®°
0
14 - 98. f t ’
188 ■ j 100.9 *
. Xr *8$Oft . ,8626 ■ #3$ftl .a m 4608ft ' .7975
ftm$u C £# 18' 48 “; ■ = 74".
!
1 m  j 107 °
X r  # S # : 16.14° 11.8 ° '»•«* i s . 38° 12.60‘
ftmp* c 18 * 4  ^ ° "-
0
71 m ' 105°
X r w** 9.90° f*tQ 7,82 ° 7.96
tmp*  C. 18°
O
44
0 O
78 : 9®
_ 1 ____ 167 °
X s * m 8.14 ® .t . 6.7S , i*f§ j 7.0
f  fist *.  ^. 18
a
44 72° m  0 107°
A s Bit# 4.73 ' 1*40 ° 1 5.72° ‘ 5*90 !
O
ft ,9ft
$«$&* c.
»
IB 41 *
-------------
71 ‘ I tft ° | lo t  °
A s &7§§ 8.41° 4 * i l ‘ 4.65 ° 4.70 °j
1
4*75 0
(JJUM tl)
DMSIfT 0? a. K3XAT
f e o p ,  C 25.5 * 45.5 0
. . . .  ( 
6 5  ■ ' j
o
94 102
O
' ,8902 .85995 .8514 1 .8242 .8157
SOTAflOg or a. WdWATB (19°0 1. 
flm ttm state* wtmg a i  im* tm%a)
I L %
5790 - 8,28° -  3 7 .0 3 ”
5451 9.43 ° 42.17 °
4359 16.69 ° 74.64 ‘
5898 7.755 34.89 *
6708 .8.945° £6.59
A=--.sr^41 -
 ---- !-----:-----i-----1-----  ;-----i--------
A.o
